Direct observation of the ultrafast electron transfer process in a polymer/fullerene blend by Cerullo, G. et al.
  
 University of Groningen
Direct observation of the ultrafast electron transfer process in a polymer/fullerene blend
Cerullo, G.; Lanzani, G.; Silvestri, S. De; Brabec, Ch.J.; Zerza, G.; Sariciftci, N.S.; Hummelen,
J.C.
Published in:
Conference Digest. 2000 International Quantum Electronics Conference, 2000
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2000
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Cerullo, G., Lanzani, G., Silvestri, S. D., Brabec, C. J., Zerza, G., Sariciftci, N. S., & Hummelen, J. C.
(2000). Direct observation of the ultrafast electron transfer process in a polymer/fullerene blend. In
Conference Digest. 2000 International Quantum Electronics Conference, 2000 (pp. 241-241). University of
Groningen, Stratingh Institute for Chemistry.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.
Download date: 12-11-2019
12.30 QFG7 
Direcl observation of the ultrsfast electron Innifer prowss in a polymerlfullerEDe blend 
G. Cerolb, G .  Laazsni, S. De Silvestri 
CL'Q.:. C N R. Diportimento dz FzsicdNFM, Polilecnico. Milono (Italy) 
Phone t39 02 23996164, fa +39 02 23996126, e-mail giulio nnr l lo@pi imi  il 
Cb. J. Brabee, G.Zens, N.S. S.rielftci 
Phyrcui C h " . ~ ~ ,  Johmvles Kepler Univwszry oJLmz, Aiimb#.rgerrw 69, A-4040 Linz (AuminJ 
J.C. Hommelen 
Stmtingh himlure ond Materials Science Center, Universitv of Ormmgen. (The Wrhwlmds) 
Photoinduced electmn manafer In organic molecules is a topic of fundamental interest in 
photopliysici and for appliwtims to mificial photosynthesis tlighly efiicicot ultrafast electmn 
tmsfer from photoencited conjugated polymers to Caa has been reportsd [I];  che back transfer is 
lhcavily hindered, thus providing a stabilkation mechanism of the photogenerated charges. The 
detailed lime resolution afthii procer is needed to shed light on the charge transfer mechanism 
In lhir work we perform ultrafast experimenls on conjugated polymeriC, blend. with suhIO.fr 
lime resolution. We am able to time resokc for the first time the charge "fer proces, obtaining R 
fiiile conslant 1- 45 fs .  The ex~itatioii source is a visible optical pmametri~ amplifier [2] providing 
ullrabruadband puls?es with wC10-fs duration and Dpectrum wending from 520 to 720 nm. We excite 
lhin films of poly [2-metLoxy, 5-(3',7' ~ dimethyliletyl~~y)]-p-phenylene vinylene (MDMO-PPV), 
blcnded with Go, with a I : I  ratio in molCFulat EOnSenhTtiOn; a1 these high Cu concentmtion~ we 
marure tho intrinsic charge (rawfer pmcens unaffected by diffirim. For comparison we also study 
pur< MUMO-PPV dims. 
Fzg. l(3) s h o w  as solid line thc diffcrential transmimion (Ar) signal for pure MDMD-PPV at 
the pro& wavelength of 580 nm. The IearUres at negative and nmr-zero delays are due to coherent 
artifarl%. The AT signal has positive sign and is assigned to stimulated emision from the excited state 
The IfToiig oY-illalions superimposed on lhe signal (see Fourier spcctmm in Fig. Ib) reflect the 
whratiiinal modes coupled to the excited EBC. B y  blending with C,, the signal changes dramatically 
(dashed line ill Fig. I@)). The initially positive AT rapidly changes sign, indicating the quirk 
foonnatinn 01 a new photoinduced absorption (PA). Based on cw mearummmfs, ibis new PA is 
assigned to the MVMO-PPV charged state (polaron) and thus provides a dimct rigname for the 
c h a r ~ r  Irmafei process By an cxpoiiential fining of the PA rirofime, a timc constant for the eleclmn 
trmsfer process of il 45 fr is calculated. Similar resulu are obtained at other p ~ b e  wavelen$hr 
Exiifed mce vibrational coherence is no1 maintained In the charge transfer prwcss. thus Indicating 
ev~lution ofthe system on an miharmonic charge transfer potential energy rurfa~s  
* 
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1% I (a) A 1  lor pure MDMO-PPV (solid line) and PPVIC, (dashcd line) at the probe wavelength of 
SE0 nm: (h) Fouiicr hanrform of oscillatory component ufthe MDMO-PPV signal. 
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